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DIGITAL PROCESSING FOR RESIZED 
GRAPHICS IMAGES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to image processing, more particu 

larly to image processing for graphics images. 
2. Background of the Invention 
Graphics data comes in several formats, such as VGA, 

SVGA, XGA, SXGA, etc., each With a different spatial 
resolution. For example, VGA has a 640x480 resolution. A 
problem arises When graphics data of one format and 
resolution needs to be resiZed to ?t a display system With a 
different resolution. For example, an image that Was format 
ted for VGA at 640x480 resolution may need to be displayed 
on a 800x600 resolution display system. This type of 
problem is becoming more and more prevalent as more 
options are offered to consumers for display systems. 

Graphics data, unlike incoming video data, cannot be 
resiZed horiZontally by changing the sampling frequency. In 
the above example, if the input Were analog video data, the 
sampling frequency for that display system Would be 800 
samples per line instead of 640. Graphics data, hoWever, is 
originally created in a digital fashion. This results in a signal 
that is only stable in discrete portions of the analog signal. 
A typical solution to this problem is to scale the data 

digitally, in both the horiZontal and vertical directions. In the 
above example, the 640 samples per line must be scaled to 
result in 800 samples per line, and the 480 lines must be 
scaled to result in 600 lines. Additionally, just as graphics 
data is scaled up from 640x480 to 800x600, it can also be 
scaled doWn. These scaling operation are typically per 
formed by a programmable video processor, such as the 
Scan-line Video Processor (SVP) manufactured by Texas 
Instruments, or processing chips such as the Genesis 833. 
Due to cost and real-time processing restraints, scaled 

images such as that discussed above, appear blurry or soft 
due to the use of a loW-complexity scaling implementation. 
Graphics images have a tendency to have sharp edges, Which 
become noticeably blurred. 

Therefore, a method for enhancing image sharpness for 
resiZed graphics is needed. 

SUMMARY OF THE INVENTION 

One aspect of the invention is an RGB sharpness ?lter to 
eliminate softness or blurring in a scaled graphics image. 
Highpass ?lters extract high pass information from each of 
the red, green and blue signals, scaled in amplitude and then 
added back into each color component. 

It is an advantage of the invention in that it can be tailored 
to the performance of the scaling operations being used in a 
particular system. 

It is a further advantage of the invention in that it 
increases the sharpness of a scaled image, facilitating dis 
play of images on different ?xed resolution displays. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present inven 
tion and for further advantages thereof, reference is noW 
made to the folloWing Detailed Description taken in con 
junction With the accompanying DraWings in Which: 

FIG. 1 shoWs a block diagram of an RGB sharpness 
operation during processing of graphics images. 

FIG. 2 shoWs a block diagram of an RGB sharpness 
operation. 
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2 
FIG. 3 shoWs a frequency response of one embodiment of 

a ?lter used in RGB sharpening. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Being able to display different format graphics images on 
?xed resolution displays offers several advantages. Elec 
tronic transmission of images betWeen users of different 
resolution displays, or different sources of graphics images, 
becomes much easier. HoWever, since these images are 
created digitally, they cannot be resampled to adjust for 
different display resolutions. Image scaling in both the 
horiZontal and vertical directions must be performed digi 
tally. The resulting image Will more than likely have soft and 
blurred edges Where edges in the original image Were sharp. 

FIG. 1 shoWs one embodiment of a method to sharpen 
these images. Since the source data is graphics images, the 
method Will operate on red-green-blue (RGB) images in 
most contexts. HoWever, the method is not limited to opera 
tion in the RGB realm. Each color of the signal, such as red, 
Will be referred to as the component or component color. 

The three components of the signal enter the processor for 
horiZontal or vertical scaling at block 12. The resulting 
components 14a, 14b, and 14c, are still the component 
colors, but have the soft or blurred edges mentioned above. 
At block 16, RGB sharpness is applied. In this embodiment, 
the sharpness it applied to the RGB signals by an application 
speci?c integrated circuit (ASIC), but could be performed in 
other realms and by other types of processing elements. The 
resulting RGB signals 18a, 18b and 18c, have sharp edges 
and more closely approximate the image as it Was produced 
in its original format. 
An exanded block diagram of the sharpness block 16 is 

shoWn in FIG. 2. The component on line 14 is ?ltered at 
block 20, either in the horiZontal or vertical directions, or 
both, to extract the high frequency information. This high 
frequency information contains edge information. This 
information is then scaled in amplitude by the scale factor 
applied at 22. The scale factor depends upon the relationship 
of the format of the image to the resolution of the display 
upon Which it is to be projected. For example, an image 
created in VGA format having a resolution of 640x480 
pixels is to be displayed on a display having a resolution of 
800x600 pixels. The horiZontal scale factor is 6401800, or 
4:5, as is the vertical scale factor of 4801600. For every four 
pixels of original resolution, 5 pixels must be displayed. 

After the high frequency information is scaled at 22, it is 
recombined With the original component signal at 24. Since 
the scaling can result in too many bits per pixel, or more 
values than 256 values for pixel, the data must be limited to 
256 values at 26. Of course, this is not restricted to 256 
values, but in this example, the system has 8 bits of data per 
pixel. In other systems the limit could be 512, or 1024. 

Finally, the scaled and sharpened data is sent on for 
display on line 18. This approach uses a post-processing step 
after scaling that is unique. The resulting data has sharp 
edges, more closely approximating the original image. 
Additionally, it can be tailored to the nature of the system in 
Which it is to be used. For example, the ?ltering at step 20 
could be only in the horiZontal direction, not in the vertical. 
This selection determines the added complexity of the 
system. 

For example, in a loWer cost system, a three tap horiZontal 
?lter could be used. This Will increase the sharpness, While 
not appreciably increasing the cost or sloWing doWn the 
processing time. An example of the frequency response of 
such a ?lter is shoWn in FIG. 3, With taps at —0.25, 0.50, 
—0.25. 
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Thus, although there has been described to this point a recombining each of said scaled high pass component 
particular embodiment for a method for sharpening scaled signals With its corresponding component. 
graphics image data, it iS HOI intended that such speci?c 2. The method of claim 1 Wherein said ?rst format has a 
references be considered as limitations upon the scope of lower resolution than Said Second format' 
this invention except in-so-far as set forth in the following 5 3_ The method of Claim 1 wherein Said Second format has 
Claims- _ _ _ a loWer resolution than said ?rst format. 

What IS churned 1S: _ _ _ 4. The method of claim 1 Wherein said ?ltering step is 
_1'_ A method for processmg graphlcs lmage data’ Com' performed in the horiZontal and vertical directions. 

pnsmg the Steps of: 5. The method claim 1 Wherein said ?ltering step is 
performed in only the horiZontal direction. 

6. The method of claim 1 Wherein said ?ltering step is 
?ltering each component of said data, to eXtract high pass performed only in the vertical direction 

information from each Said Component; 7. The method of claim 1 Wherein said components are 
scaling in amplitude, the high pass information from each red, green and blue components of said data. 

said component, producing scaled high pass component 
signals; and * * * * * 

scaling said graphics image data from a ?rst format to a 10 
second format, 
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